CHAPTER IV
PHOSPHORUS

Phosphorus, in varying quantities, is found in all kinds of iron
and steel as well as in the various alloys used in steel making.
Sometimes for special purposes, iron-phosphorus alloys are pre-
pared containing as much as 25 per cent of phosphorus. In
materials low in phosphorus it is present in solid solution with
the iron but in materials rich in phosphorus (over 1.7 per cent
P) it is also present in the form of free phosphide of iron.

As phosphorus shows a marked tendency toward segregation,
it is necessary to exercise particular pains in selecting the sample
for analysis.

All methods for the quantitative determination of phosphorus
in iron and steel are based upon the preliminary oxidation of the
phosphorus to phosphoric acid. Practically all phosphates,
with the exception of sodium, potassium and ammonium phos-
phates, are insoluble in water but the phosphoric acid obtained
in the chemical examination of iron and steel is usually precipi-
tated either as ferric phosphate, ammonium phosphomolybdate
or as magnesium ammonium phosphate.

The gravimetric methods are based upon the separation of the
phosphoric acid from at least the greater part of the iron by
precipitation as ammonium phosphomolybdate or as ferric phos-
phate; in the latter case, the greater part of the iron is kept in the
ferrous condition and separated from a small part of the iron
and all the phosphorus by the basic acetate method, according
to which a precipitate of ferric phosphate and basic ferric acetate
is formed. The ammonium phosphomolybdate, often called
"yellow precipitate," is sometimes weighed as such or it may be
dissolved in ammonium hydroxide solution and the phosphorus
precipitated as magnesium ammonium phosphate which, by
ignition, is easily changed to magnesium pyrophosphate. In
the basic acetate method, the precipitate containing all of the
phosphorus as ferric phosphate is dissolved in hydrochloric acid,
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